Crystal structure of Escherichia coli BamB, a lipoprotein component of the β-barrel assembly machinery complex.
In Gram-negative bacteria, the BAM (β-barrel assembly machinery) complex catalyzes the essential process of assembling outer membrane proteins. The BAM complex in Escherichia coli consists of five proteins: one β-barrel membrane protein, BamA, and four lipoproteins, BamB, BamC, BamD, and BamE. Despite their role in outer membrane protein biogenesis, there is currently a lack of functional and structural information on the lipoprotein components of the BAM complex. Here, we report the first crystal structure of BamB, the largest and most functionally characterized lipoprotein component of the BAM complex. The crystal structure shows that BamB has an eight-bladed β-propeller structure, with four β-strands making up each blade. Mapping onto the structure the residues previously shown to be important for BamA interaction reveals that these residues, despite being far apart in the amino acid sequence, are localized to form a continuous solvent-exposed surface on one side of the β-propeller. Found on the same side of the β-propeller is a cluster of residues conserved among BamB homologs. Interestingly, our structural comparison study suggests that other proteins with a BamB-like fold often participate in protein or ligand binding, and that the binding interface on these proteins is located on the surface that is topologically equivalent to where the conserved residues and the residues that are important for BamA interaction are found on BamB. Our structural and bioinformatic analyses, together with previous biochemical data, provide clues to where the BamA and possibly a substrate interaction interface may be located on BamB.